Abstract. In this paper we propose the q analogues of modified Baskakov-Szász operators. We estimate the moments and established direct results in term of modulus of continuity. An estimate for the rate of convergence and weighted approximation properties of the q operators are also obtained.
Introduction
The application of q calculus in approximation theory is one of the main area of research in the last decade. The pioneer work has been made by A. Lupas [11] who introduced a qanabgue of Bernstein operators B n,q ( f ;x) and investigated its approximating and shapepreserving property in 1987. See also [14] . Recently, some new q-type extensions of well-known positive linear operators were introduced by several authors. For example, q-Szász-Mirakian operators [1, 13] , q-Meyer-König and Zeller operators [3, 16] , qDurrmeyer operators [7] and q-Baskakov operators [2] . In the present article we propose the q analogue of the modified Baskakov-Szász type operators and study the convergence behavior. These operators have better approximation results than the q-Baskakov-Szász type operators studied in [8] .
First of all, we recall some concept of q-calculus. All of the results can be found in [6, 9] . In what follows, q is a real number satisfying 0 < q < 1. For n ∈ N, the q integer and q factorial are defined as
The q-binomial coefficients are given by
For t > 0, the q-Gamma integral (see [10] ) is defined by
where
, q > 0 and each positive integer n, the q-Baskakov operators [2] are defined as
Lemma 1.1. The first three moments of the q-Baskakov operators (see [2] ) are given by
) .
Construction of operators
Very recently, Gupta [8] introduced the q-Baskakov-Szász type operators as
where x ∈ [0,∞) and
Remark 2.1 (see [8] ). For B n,q (t m ;x), m = 0,1,2, one has
It is observed from Lemma 2.1 that these operators reproduce only the constant functions. This motivates us to study further on these operators. Here, we defined the modified of q-Baskakov-Szász type operators as
Lemma 2.1. For B * n,q (t m ;x), m = 0,1,2, the following equalities hold:
Proof. The operators B * n,q are well defined on the function 1, t, t 2 . Then for every x∈[0,∞), we obtain
Substituting [n] q t = qy and using (1.1), we have
where V n,q ( f ,x) is the q-Baskakov operator defined by (1.2).
Next, we have
Again substituting [n] q t = qy and using (1.1), and Lemma 1.1, we have
Finally, we estimate the second moment as follows: 
Thus, we complete the proof.
Remark 2.2.
If we put q = 1, we get the moments of the new sequence B n ( f ,x) operators as 
Direct theorem
By [4] there exists an absolute constant C > 0 such that
is the second order modulus of smoothness of f ∈ C B [0,∞). 
Proof. Let g ∈ W 2 and x,t ∈ [0,∞), by Taylor's expansion, we have
Applying Lemma 2.2, we obtain
Obviously, we have
Using Lemma 2.1, we have
Finally taking the infimum over all g ∈ W 2 and using the inequality (3.1), we get the required result. This completes the proof of Theorem 3.1.
We consider the following class of functions: Let H x 2 be the set of all functions f defined on [0,∞) satisfying the condition | f (x)| ≤ M f (1+x 2 ), where M f is a constant depending only on f . By C x 2 [0,∞), we denote the subspace of all continuous functions belonging to H x 2 . Also, let C * x 2 [0,∞) be the subspace of all functions f ∈ C x 2 [0,∞), for which lim |x|→∞
1+x 2 . we denote the usual modulus of continuity of f on the closed interval [0,a], a > 0 by
We know that for a function f ∈ C x 2 [0,∞), the modulus of continuity ω a ( f ,δ)) tends to zero. 
where K = 6M f (1+a 2 )(a 2 +2a).
with δ > 0. From (3.2) and (3.3) we can write
Hence, by Schwarz's inequality and Lemma 2.2, for every q ∈ (0,1) and
By taking δ = (a 2 +2a)/q[n] q , we get the assertion of our theorem. 
Weighted approximation
Now, we shall discuss the weighted approximation theorem as follows:
Proof. Using the Korovkin's theorem in [5] we see that it is sufficient to verify the following three conditions
Since B * n,q n (1;x) = 1, B * n,q n (t;x) = x, (4.1) holds for m = 0 and m = 1. Next, by Lemma 2.1, we have
Thus the proof is completed. 
Proof. For any fixed x 0 > 0,
Obviously, the first term of the above inequality tends to zero, which is evident from Theorem 3.1. By Lemma 2.1 for any fixed x 0 > 0, it is easily seen that sup x≥x 0 |B * n,qn (1+t 2 ;x)| (1+x 2 ) 1+α tends to zero as n→∞. Finally, we can choose x 0 >0 so large that the last part of the above inequality can be made small enough. After this many researchers considered the Stancu type generalizations of the different types of operators and studied many approximation properties, (see [12, 17] ). One can study the local error estimates, Voronovskaja type theorem, the rate of convergence and weighted approximation properties of the operators defined in (4.3).
